Susceptibility to reentrant tachyarrhythmias and the antiarrhythmic effi cacy of class III agents are related more to the duration of the refractory period (ERP) than to the repolarization time (RT). We measured both ERP and RT in a canine model of healing myocardial infarction, and evaluated the effect of a class III agent (E4031) on these parameters and on the inducibility of ventricu lar tachyarrhythmias. ERP and RT on the unipolar electrogram were mea sured at several cycle lengths in the normal (NZ) and infarct zones (IZ), respec tively, in 10 canine myocardial infarction models and extrastimulation was used to induce ventricular arrhythmias. Measurements were repeated after E4031 administration.
agent may reduce the survival of patients after myocardial infarction. Although the precise mechanism involved has not been determined, the cause of increased mortality in this trial was most likely the proarrhythmic effect of class III agents. What remains unknown is how these agents exert anti-or pro-arrhythmic actions in the non-homogeneous milieu of the infarcted myocardium, which might differ from the homogeneous normal myocardium examined in most experimental studies.
The pharmacologic action of class III antiarrhythmic agents is to prolong repolarization, whereas susceptibility to reentrant tachyarrhythmias is more related to the duration of the refractory period than to the repolarization time, although the repolarization time is an important factor determining refractoriness. However, the relationship between the refractory period and the repolarization time may not necessarily be uniform after myocardial infarction. It is known that postrepolarization refractoriness with an effective refractory period extending beyond the action potential develops in the setting of acute myocardial ischemia. The antiarrhythmic effect of class III agents may also be influenced by the characterisitics of the substrate tissues. We therefore designed the present study to clarify the relationship between the repolarization time and the refractory period in the healing phase of myocardial infarction, and to evaluate the effect of a class III antiarrhythmic agent (E4031) on these parameters as well as on the inducibility of ventricular tachyarrhythmias.
METHODS
Canine myocardial infarction model: Ten adult mongrel dogs of either sex (weighing 9.5 to 14.1kg) were anesthetized with sodium pentobarbital (30mg/kg intravenously), intubated with a cuffed endotracheal tube, and ventilated with room air by a constant-volume ventilator (model 80V, Harvard Apparatus, South Natick, MA, USA). Using sterile technique, thoracotomy was performed in the fifth left intercostal space and the ribs and lungs were retracted. The pericardium was then incised and the heart revealed. The left anterior descending artery was isolated and tied with silk just distal to the first diagonal branch. Five minutes before ligation, methylprednisolone (30mg/kg) was administered intravenously, since this has been reported to increase the survival of a narrow rim of myocardium.3) Thirty minutes after ligation, the chest was closed in layers, and negative pressure was reestablished in the pleural cavity. Antibiotics were administered for 5 days after surgery. This investigation conformed with the guide for the Care ventricular infarcted myocardium (IZ) and right ventricular normal myocardium (NZ). Both ERP and RT were significantly longer in the IZ than in the NZ at all pacing cycle lengths (p<0.01) (Figure 1a) . In both zones, ERP and RT became shorter as the pacing cycle length was decreased. Effects of E4031: The ERP and RT values obtained during E4031 administration are shown in Figure 1b . E4031 prolonged the ERP and RT in both the NZ and IZ at all cycle lengths. However, prolongation of ERP and RT was more prominent in the IZ (Figure 2 ). E4031 showed a tendency to prolong ERP and RT at longer cycle lengths in each zone, but the rate dependency of its class III effect was not significant in this model (Figure 2 ). The ERP/RT ratio was significantly higher in the IZ at baseline (p<0.05) (Figure 3 ). In the NZ, the ERP and RT were both comparably prolonged by E4031, so the ERP/RT ratio was unchanged. In contrast, ERP prolongation by E4031 was more prominent than that of RT in the IZ. As the result, the ERP/RT ratio increased significantly (p<0.05) and also tended to increase at longer pacing cycle lengths after E4031 administration ( Figure 3 ). As mentioned above, the diastolic excitable threshold did not change with E4031 administration, and did not affect the ERP/RT ratio among all dogs. The ERP/RT ratio tended to increase at longer pacing cycle lengths, and was higher in the IZ than in the NZ both at baseline and after E4031 administration. E4031 administration). Thus, E4031 showed both anti-and proarrhythmic effects.
DISCUSSIO Major findings:
In dogs with 7-day-old myocardial infarction, both ERP and RT were longer in the infarct border zone than in the normal zone and the difference of ERP between the NZ and the IZ was greater than that of RT. After E4031 administration, ERP and RT prolonged both in NZ and IZ, but the degree of prolongation of both parameters was greater in the IZ than in the NZ. Furthermore, E4031 increased the ERP more than RT in the IZ, leading to a greater ERP/RT ratio. As a result, E4031 shortened the relative refractory period in the IZ at the expense of a greater ERP difference between NZ and IZ. Electrophysiologic characteristics of the 7-day post MI canine model: The duration of the ERP varies with time after myocardial infarction. At 1 week in our canine model, ERP was longer in the IZ than in the NZ. Several other studies have shown that ERP is longer at the epicardial border of the infarcted myocardium than in the normal myocardium during the subacute phase of myocardial infarction.4-7) In contrast, the action potential duration (APD) has been reported to decrease in the same phase of myocardial infarction. Ursell et al. reported that the APD at 90% repolarization of surviving epicardial muscle superfused in vitro was significantly decreased at 5 days after myocardial infarction.8) The action potential of infarcted myocardium during this phase shows a triangular configuration, with the APD at 50% repolarization being 
